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A B S T R A C T
Background
Cleft lip and palate is one of the most common birth defects and can cause difficulties with feeding, speech and hearing, as well as
psychosocial problems. Treatment of orofacial clefts is prolonged; it typically commences after birth and lasts until the child reaches
adulthood or even into adulthood. Residual deformities, functional disturbances, or both, are frequently seen in adults with a repaired
cleft. Conventional orthognathic surgery, such as Le Fort I osteotomy, is often performed for the correction of maxillary hypoplasia.
An alternative intervention is distraction osteogenesis, which achieves bone lengthening by gradual mechanical distraction. This review
is an update of the original version that was published in 2016.
Objectives
To provide evidence regarding the effects and long-term results of maxillary distraction osteogenesis compared to orthognathic surgery
for the treatment of hypoplastic maxilla in people with cleft lip and palate.
Search methods
Cochrane Oral Health’s Information Specialist searched the following databases: Cochrane Oral Health’s Trials Register (to 15 May
2018), the Cochrane Central Register of Controlled Trials (CENTRAL) (the Cochrane Library, 2018, Issue 4), MEDLINE Ovid
(1946 to 15 May 2018), Embase Ovid (1980 to 15 May 2018), and LILACS BIREME Virtual Health Library (Latin American and
Caribbean Health Science Information database; from 1982 to 15 May 2018). The US National Institutes of Health Trials Registry
(ClinicalTrials.gov) and theWorld Health Organization International Clinical Trials Registry Platform were searched for ongoing trials.
No restrictions were placed on the language or date of publication when searching the electronic databases.
Selection criteria
We included randomised controlled trials (RCTs) comparing maxillary distraction osteogenesis to conventional Le Fort I osteotomy
for the correction of cleft lip and palate maxillary hypoplasia in non-syndromic cleft patients aged 15 years or older.
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Data collection and analysis
Two review authors assessed studies for eligibility. Two review authors independently extracted data and assessed the risk of bias in the
included studies. We contacted trial authors for clarification or missing information whenever possible. All standard methodological
procedures expected by Cochrane were used.
Main results
We found six publications involving a total of 47 participants requiring maxillary advancement of 4 mm to 10 mm. All of them related
to a single trial performed between 2002 and 2008 at the University of Hong Kong, but not all of the publications reported outcomes
from all 47 participants. The study compared maxillary distraction osteogenesis with orthognathic surgery, and included participants
from 13 to 45 years of age.
Results and conclusions should be interpreted with caution given the fact that this was a single trial at high risk of bias, with a small
sample size.
The main outcomes assessed were hard and soft tissue changes, skeletal relapse, effects on speech and velopharyngeal function, psycho-
logical status, and clinical morbidities.
Both interventions produced notable hard and soft tissue improvements. Nevertheless, the distraction group demonstrated a greater
maxillary advancement, evaluated as the advancement of Subspinale A-point: a mean difference of 4.40 mm (95% CI 0.24 to 8.56)
was recorded two years postoperatively.
Horizontal relapse of the maxilla was significantly less in the distraction osteogenesis group five years after surgery. A total forward
movement of A-point of 2.27 mm was noted for the distraction group, whereas a backward movement of 2.53 mm was recorded for
the osteotomy group (mean difference 4.8 mm, 95% CI 0.41 to 9.19).
No statistically significant differences could be detected between the groups in speech outcomes, when evaluated through resonance
(hypernasality) at 17 months postoperatively (RR 0.11, 95% CI 0.01 to 1.85) and nasal emissions at 17 months postoperatively (RR
3.00, 95% CI 0.14 to 66.53), or in velopharyngeal function at the same time point (RR 1.28, 95% CI 0.65 to 2.52).
Maxillary distraction initially lowered social self-esteem at least until the distractors were removed, at three months postoperatively,
compared to the osteotomy group, but this improved over time and the distraction group had higher satisfaction with life in the long
term (two years after surgery) (MD 2.95, 95% CI 014 to 5.76).
Adverse effects, in terms of clinical morbidities, included mainly occlusal relapse and mucosal infection, with the frequency being
similar between groups (3/15 participants in the distraction osteogenesis group and 3/14 participants in the osteotomy group). There
was no severe harm to any participant.
Authors’ conclusions
This review found only one small randomised controlled trial concerning the effectiveness of distraction osteogenesis compared to
conventional orthognathic surgery. The available evidence is of very low quality, which indicates that further research is likely to change
the estimate of the effect. Based on measured outcomes, distraction osteogenesis may produce more satisfactory results; however, further
prospective research comprising assessment of a larger sample size with participants with different facial characteristics is required to
confirm possible true differences between interventions.
P L A I N L A N G U A G E S U M M A R Y
Maxillary distraction osteogenesis versus orthognathic surgery for cleft patients
Background
Cleft lip and palate is one of the most common birth defects and can cause difficulties with feeding, speech and hearing, as well as
psychosocial problems. Treatment of clefts is lengthy, typically taking from birth to adulthood to complete. Upper jaw growth in cleft
patients is highly variable, and in a relatively high percentage, it does not develop completely. A type of surgery called orthognathic
surgery, which involves surgical cutting of bone to realign the upper jaw (osteotomy), is usually performed in this situation. An alternative
intervention is known as distraction osteogenesis, which achieves bone lengthening by gradual mechanical distraction (cutting of bone
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and moving the ends apart incrementally to allow new bone to form in the gap). This review is an update of the original version that
was published in 2016.
Review question
This review, produced through Cochrane Oral Health, examines the benefits and risks of distraction osteogenesis for advancing the
upper jaw compared to conventional orthognathic surgery in adolescents and adults.
Study characteristics
The evidence on which this review is based is up to date as of 15 May 2018. We found six relevant articles to include in this review.
All are related to one single study conducted in Hong Kong between 2002 and 2008. The study involved 47 participants aged 13
to 45 years of age. It investigated the effects of the two surgical procedures on alteration of face morphology, stability of upper jaw
after surgery, speech and velopharyngeal function (ability to close the gap between the soft palate and nasal cavity to produce sound),
psychological status of the participants and clinical side effects.
Key results
Both procedures were effective in producing better facial structure in cleft patients. Upper jaw was more stable in the distraction
osteogenesis group than the conventional osteotomy group five years after surgery. There was no difference in speech and velopharyngeal
functionbetween the procedures. Social self esteem in themaxillary distraction group initially seemed tobe lower than in the conventional
surgery group, but this improved over time and the distraction group had higher satisfaction with life two years after surgery. Side
effects included deterioration of the fit between the teeth when the mouth is closed and infection of muscous membranes of the nose
and mouth, but the frequency of these problems was similar between groups. There was no severe harm to any participant.
Quality of the evidence
We judged the quality of the evidence to be very low. The one study was small and there were concerns about aspects of its design and
reporting; therefore we have found no reliable evidence as to which procedure should be regarded superior. High quality clinical trials,
which involve lots of people, and different face types, are required to guide decision making.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]
Maxillary distraction osteogenesis versus orthognathic surgery for cleft patients
Patient or population: Clef t pat ients
Setting: University hospital in Hong Kong
Intervention: Maxillary distract ion osteogenesis
Comparison: Orthognathic surgery
Outcomes Anticipated absolute effects∗ (95% CI) Relative effect
(95% CI)
Number of participants
(studies)
Quality of the evidence
(GRADE)
Comments
Risk with orthognathic
surgery
Risk with maxillary dis-
traction osteogenesis
Maxillary advancement
(in mm)
assessed with lateral
cephalograms
Follow-up 2 years
Mean maxillary ad-
vancement was 4.90
mm
Mean maxillary ad-
vancement in the inter-
vent ion group was
4.4 mm more
(0.24 more to 8.56
more)
- 39
(1 RCT)
⊕©©©
very low 1,2,3
Stat ist ically signif icant
dif f erence between
groups, in favour of dis-
tract ion osteogenesis
Long- term skeletal re-
lapse
(in mm)
assessed with lateral
cephalograms
Follow-up 5 years
Mean relapse was −2.
53 mm (horizontal
movement of A-point)
Mean net gain in for-
ward movement in the
intervent ion group was
4.8 mm more (hori-
zontal movement of A-
point)
(0.41 more to 9.19
more)
- 16
(1 RCT)
⊕©©©
very low
1,2
Only 16 part icipants
(out of the 47) as-
sessed 5 years postop-
erat ively
Short-term relapse was
assessed in 24 part ici-
pants 1 year postoper-
at ively: mean relapse in
CO group was −3.5 mm
(horizontal movement
of A-point), whereas the
net gain of the DOgroup
was 7.2 mm (0.4 more
to 14 more)
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Speech (deteriorat ion/
improvement)
assessed with reso-
nance
Follow-up mean 17
months
Deteriorated part icipants RR 0.11
(0.01 to 1.85)
22
(1 RCT)
⊕©©©
very low 2,3,4
364 out of 1000 40 out of 1000
(4 to 673)
Velopharyngeal func-
tion
(deteriorat ion/
improvement)
assessed with nasoen-
doscopy
Follow-up mean 17
months
Part icipants with complete velopharyngeal clo-
sure
RR 1.28
(0.65 to 2.52)
21
(1 RCT)
⊕©©©
very low2,3,4
545 out of 1000 425 out of 1000 (218 to
834)
Psychological status
assessed with Satis-
fact ion with Life Scale
(SWLS), a 7-point Lik-
ert-type scale f rom
strongly disagree to
strongly agree, where
higher scores indi-
cate greater sat isfac-
t ion with lif e
Follow-up 2 years
Mean score was 24 Mean score was 2.95
higher
(0.14 higher to 5.76
higher)
- 30
(1 RCT)
⊕©©©
very low 1,2,3
Stat ist ically signif icant
dif f erence between
groups, in favour of dis-
tract ion osteogenesis
Social self esteem mea-
sured by Cultural-Free
Self -Esteem Inventory
showed a dif ference be-
tween the groups at
2 to 8 weeks and
at 3 months postop-
erat ively, with lower
scores for the distrac-
t ion group
Clinical morbidities
assessed with ques-
t ionnaires
Follow-up 12 months
3/ 14 3/ 15 - 29
(1 RCT)
⊕©©©
very low 1,2,3
Morbidit ies sim ilar in
type and f requency be-
tween groups
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*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).
CI: Conf idence interval; RR: Risk rat io
GRADE Working Group grades of evidence
High quality: We are very conf ident that the true ef fect lies close to that of the est imate of the ef fect
Moderate quality: We are moderately conf ident in the ef fect est imate: The true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent
Low quality: Our conf idence in the ef fect est imate is lim ited: The true ef fect may be substant ially dif f erent f rom the est imate of the ef fect
Very low quality: We have very lit t le conf idence in the ef fect est imate: The true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect
1 Downgraded two levels for lim itat ion in design and implementat ion due to select ion, performance, detect ion, attrit ion and
report ing bias
2 Downgraded one level for indirectness of evidence: very narrow range of part icipants with specif ic ethnic and disease
characterist ics
3 Downgraded one level for imprecision: wide conf idence Interval and no power calculat ion reported for this outcome
4 Downgraded two levels for lim itat ion in design and implementat ion due to select ion, performance, attrit ion and report ing
bias
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B A C K G R O U N D
Orofacial cleft (OC) can be defined as the non-fusion of the facial
structures that occurs between the 5th and 10th week of gestation.
The global prevalence of OCs is about 1 per 500 to 700 of live
births. This rate varies considerably across different ethnic groups
and geographical regions (WHO 2012). OCs are, therefore, one
of the most common congenital anomalies, with a higher birth
prevalence than neural tube defects or Down’s syndrome.
Although unique causal factors remain unknown, it is currently
widely accepted that OCs are of multifactorial aetiology, with ge-
netic predisposition and environmental influence playing a role
(Hayes 2002). While no strong risk factors have been identified,
maternal cigarette smoking (Chung 2000), alcohol consumption
(Romitti 1999; Romitti 2007; Shaw 1999), anti-epileptic drugs
(Hecht 1989; Hecht 1990) or corticosteroids administered top-
ically or systematically (Czeizel 1997) have been associated with
increased incidence of various subtypes of clefts. Inadequate ma-
ternal nutrition during pregnancy, and lower socioeconomic sta-
tus, have also been suspected as conducive to occurrence of oral
clefts (Shaw 1995; Wong 1999). Influence of a genetic defect is
obvious in some syndromic forms of orofacial clefts. For example,
a deletion in chromosome 1q32-q41 or in a second chromosomal
locus at 1p34 has been linked to the Van der Woude syndrome
that manifests with cleft lip and/or palate and lower lip pits, but
the exact mechanism of influence of this mutation on craniofa-
cial development is uncertain (Oberoi 2005). In non-syndromic
clefts, however, understanding of multi-gene and gene-environ-
mental interactions in the development of the cleft is incomplete
(Mossey 2007).
Description of the condition
Treatment of OCs is prolonged and is usually delivered by multi-
disciplinary teams. The cleft patient is typically treated from birth
until he or she reaches adulthood or even into adulthood. De-
spite the fact that a great volume of research concerning treatment
strategies of OCs has been undertaken, there is still much debate
concerning the best treatment protocol. This was highlighted in
the 1996 to 2000 Eurocleft project, where substantial differences
between the registered centres were found. Two hundred and one
participating teams practised 194 different protocols for one cleft
subtype (Shaw 2001).
Furthermore, residual deformities or functional disturbances, or
both, are frequently seen in adults with a repaired cleft. The extent
of residual deformities varies, and depends on the cleft subtype. In
a relatively homogeneous category (cleft lip and palate), the result-
ing growth disturbances range from increased interocular width
to a general retrusion of the midface relative to the cranial base.
In fact, maxillary retrusion/hypoplasia can be a common clinical
problem because a relatively high percentage of patients with cleft
lip and palate develop a severe maxillary hypoplasia, which cannot
be treated with orthodontics alone but requires complex orthog-
nathic surgical procedures (Mølsted 2005; Nollet 2008; Scolozzi
2008).
The aim of the orthognathic operation is to achieve an aesthetic
and functional result by a displacement of the maxilla that will
correct the pathological condition in all three planes of space (ver-
tical, horizontal, and transversal), which, in turn, is associated
with the patient’s psychological adjustment. This displacement of
the maxilla, however, could influence other parameters, such as
velopharyngeal function and speech ability. There are two widely
used types of orthognathic procedures: conventional orthognathic
surgery and distraction osteogenesis.
Description of the intervention
The conventional orthognathic surgery for correction of maxil-
lary retrusion/hypoplasia is a Le Fort I osteotomy. The word ’os-
teotomy’ designates the division, or excision of bone. The bony
segment is cut, adapted, and repositioned to correct a dentofacial
deformity. It is held in the correct position (fixed) with the aid of
wires or rigid fixation plates. Over the past decades, a Le Fort I
osteotomy with rigid fixation has become a standard approach.
Distraction osteogenesis is the surgical process of correction of
skeletal deformity using bone lengthening by gradual mechanical
distraction. It was first introduced in orthopaedics by Codivilla
in 1905 but it was further developed and popularised by Ilizarov
in the 1950s (Ilizarov 1989). Following the favourable outcomes
of distraction osteogenesis in orthopaedics, it was first used in or-
thognathic surgery in 1992 (McCarthy 1992). Since then, dis-
traction osteogenesis has been accepted as an effective method for
the treatment of various craniofacial anomalies ranging from cleft
lip and palate to craniosynostosis, to hemifacial microsomia and
transverse discrepancies (Iannetti 2004).
How the intervention might work
In people withOCs, Le Fort I surgery can be performed as a single-
piece ormulti-piece osteotomy. The former is carried out if there is
adequate alveolar continuity achieved after a successful bone graft,
whereas the latter is performed in circumstances where a notable
residual alveolar defect with a substantial dental gap and oronasal
fistulae are present. Also, in cases where additional expansion of
the maxillary arch is needed, segmentalization of the maxilla may
be required during Le Fort I surgery (Phillips 2012). Irrespective
of the type of Le Fort I surgery (single- or multi-piece), the goal
is to displace the maxilla forward to obtain adequate occlusion,
and good support for the nose and upper lip; and close fistulae, if
present.
Distraction osteogenesis consists of several phases. After attach-
ment of the distracting device and the bone cuts, latency phase
ensues. In this three- to seven-day period after the initial bone cuts,
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the callus forms. In the next phase (activation), bony in-growth is
induced by distraction of the callus. This phase lasts from a few
to more than 15 days, depending on the required change. Once
the desired bone length has been attained, the distraction device
remains in situ. It acts as a rigid skeletal fixation device until mat-
uration of the new bone is accomplished. This phase is termed as a
consolidation period. Distraction osteogenesis has been suggested
to be an equivalent, or even superior, alternative to conventional
orthognathic surgery for people who have a midface deficiency
associated with cleft lip and palate (Shaw 2002).
Various designs for both internal and external distraction devices
have been used and described in the literature. Current intraoral
systems provide reasonable patient acceptance, multidirectional
force exertion and improved vector control, often on an ongoing
basis during the distraction phase. On the other hand, external
distractors do not require a second operation for removal of the
device following bone consolidation (Phillips 2012). The clinical
indications for, and use of, external or internal distractors, or a
combination of them, remain subjective (Nada 2010).
Facial structure is influenced by racial and ethnic background as
well as cleft lip and palate, and whether the treatment effect varies
across different ethnic groups is unclear. For example, concave
profiles, either from retruding maxilla or protruding mandible,
often indicating anAngle Class III occlusion that ismore prevalent
in Asian populations, may have different results than straight or
convex profiles.
Why it is important to do this review
McCarthy 2001 reported the first 11 years of experimental and
clinical experience with mandibular distraction osteogenesis in-
dicating that distraction osteogenesis of the craniofacial skeleton
produced favourable results. However, Shaw 2002’s critical ap-
praisal of 88 studies on distraction osteogenesis published from
1995 to 2000 found that almost all publications were based on
retrospective studies, with short-term evaluation of small numbers
of patients deriving from heterogeneous patient populations with-
out controls. Some have argued that the outcome of orthognathic
surgery might not be as stable as the one produced by distraction
osteogenesis. In a systematic review on maxillary advancement
with conventional orthognathic surgery in patients with cleft lip
and palate, Saltaji 2012a found that the maxilla suffers a moderate
relapse in the horizontal plane and a higher relapse in the vertical
plane. Another systematic review by the same author came to the
conclusion that maxillary advancement with distraction osteoge-
nesis has good stability in cleft patients with moderate and severe
maxillary hypoplasia (Saltaji 2012b). Distraction osteogenesis and
orthognathic surgery have, thus, been both widely used in cleft
surgery, but there is still great uncertainty as to which is the opti-
mal corrective method, especially when patient-related outcomes,
such as speech or velopharyngeal function, psychological aspects
and quality of life are considered, as well as potential variation in
the treatment effect across different ethnic groups.
Cochrane Oral Health undertook an extensive prioritisation ex-
ercise in 2014 to identify a core portfolio of titles that were the
most clinically important ones to maintain on the Cochrane Li-
brary (Worthington 2015). This review was identified as a priority
title by the oral and maxillofacial surgery expert panel (Cochrane
OHG priority review portfolio).
Hence, taking into account that most evidence regarding the rel-
ative value of distraction osteogenesis and orthognathic surgery is
of low quality, and that systematic reviews already published fo-
cused either solely on maxillary advancement or did not directly
compare distraction osteogenesis and orthognathic surgery, there
is an urgent need to identify the best available evidence and to
conclude which of the two - distraction osteogenesis or orthog-
nathic surgery - is a better treatment for people with OC in need
of surgical correction.
O B J E C T I V E S
To provide evidence regarding the effects and long-term results
of maxillary distraction osteogenesis compared to orthognathic
surgery for the treatment of hypoplastic maxilla in people with
cleft lip and palate.
M E T H O D S
Criteria for considering studies for this review
Types of studies
Randomised controlled trials (RCTs). Non-randomised or quasi-
randomised controlled trials were not eligible for inclusion.
Types of participants
Adults or adolescents, 15 years of age or older, with an established
diagnosis of complete cleft lip and alveolar process, complete uni-
lateral cleft lip and palate, and complete bilateral cleft lip and
palate (involving the alveolar process).
We excluded studies with participants presenting syndromic con-
ditions, atypical clefts (for example, midline) or unclear diagnosis
regarding the type of cleft.
Types of interventions
Surgical procedures, namely maxillary distraction osteogenesis
or orthognathic surgery (conventional Le Fort I maxillary os-
teotomy), to correct cleft lip and palate maxillary hypoplasia.
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Types of outcome measures
In order to be included, studies had to report at least one of the
outcomes of interest in the review.
Primary outcomes
1. Midfacial soft and hard tissue changes, assessed with lateral
cephalometric radiography and/or photographic archives and
their superimposition, when applicable. Transversal maxillary
changes assessed with anteroposterior cephalometric radiography
or digital cast models of the occlusion.
2. Surgical relapse/stability, assessed with lateral cephalographs
taken at different postoperative times.
3. Perceptual speech assessment, i.e. articulation, resonance
(hypernasality and hyponasality) and nasal emission using video
or any other form of voice recording device, conducted by a
professional speech-language therapist.
Secondary outcomes
1. Instrumental assessment of velopharyngeal function.
Nasoendoscopy or videonasopharyngoscopy or videofluoroscopy
to assess the velopharyngeal gap size at rest and closure.
2. Patient-reported outcomes: assessment of self-esteem and
psychological adjustment by validated and internationally
accepted questionnaires.
3. Adverse effects or clinical morbidities of the surgical
procedures, such as mucosal infection, sinusitis, transection of
vessels.
Search methods for identification of studies
Electronic searches
Cochrane Oral Health’s Information Specialist conducted system-
atic searches in the following databases for randomised controlled
trials and controlled clinical trials. There were no language, pub-
lication year or publication status restrictions:
• Cochrane Oral Health’s Trials Register (searched 15 May
2018) (Appendix 1);
• Cochrane Central Register of Controlled Trials
(CENTRAL; 2018, Issue 4) in the Cochrane Library (searched
15 May 2018) (Appendix 2);
• MEDLINE Ovid (1946 to 15 May 2018) (Appendix 3);
• Embase Ovid (1980 to 15 May 2018) (Appendix 4);
• LILACS BIREME (Latin American and Caribbean Health
Science Information database; 1982 to 15 May 2018) (see
Appendix 5).
Subject strategiesweremodelled on the search strategy designed for
MEDLINE Ovid. Where appropriate, they were combined with
subject strategy adaptations of the highly sensitive search strategy
designed by Cochrane for identifying randomised controlled trials
and controlled clinical trials as described in theCochrane Handbook
for Systematic Reviews of Interventions Chapter 6 (Lefebvre 2011).
Searching other resources
Ongoing trials
The following trial registries were searched for ongoing studies
(see Appendix 6 for details of the search strategy):
• US National Institutes of Health Ongoing Trials Register (
ClinicalTrials.gov; searched 15 May 2018);
• World Health Organization International Clinical Trials
Registry Platform ( apps.who.int/trialsearch; searched 15 May
2018).
Handsearching
We examined the reference lists of relevant articles and contacted
the investigators of included studies by electronic mail to ask for
details of additional published and unpublished trials.
We identified the following journals as being important to search
for this review. Where these had not already been searched as part
of the Cochrane Journal Handsearching Programme, we hand-
searched these journals:
• Cleft Palate and Craniofacial Journal (2003 to 04 June
2018);
• International Journal of Oral and Maxillofacial Surgery
(2003 to 04 June 2018);
• Plastic and Reconstructive Surgery (2005 to 04 June 2018);
• Journal of Oral and Maxillofacial Surgery (2009 to 04 June
2018);
• British Journal of Oral and Maxillofacial Surgery (2005 to 04
June 2018);
• Journal of Cranio-Maxillofacial Surgery (2005 to 04 June
2018).
Data collection and analysis
Selection of studies
Two review authors independently assessed the titles and abstracts
of studies identified through the searches. We managed the cita-
tions using a reference management software program (Endnote
X7 2015). The search was designed to be sensitive and include
controlled clinical trials, these were filtered out early in the selec-
tion process if they were not randomised. We obtained full copies
of all studies appearing to meet the inclusion criteria and those for
which there were insufficient data in the title and abstract to make
a clear decision. Two review authors assessed the full-text papers
independently and resolved any disagreement about the eligibility
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of included studies through discussion with a third review author.
From this group of studies, we recorded the studies that did not
meet the inclusion criteria and reported the reasons for exclusion
in the Characteristics of excluded studies section of the review.
Data extraction and management
We designed and piloted data extraction forms to record author-
ship, year of publication, country of origin anddetails of the partic-
ipants including demographic characteristics and criteria for inclu-
sion. We entered study details into the Characteristics of included
studies tables in Review Manager 5 (RevMan; RevMan 2014).
Two review authors extracted data independently; any disagree-
ments were resolved by consulting with a third review author. We
extracted the following details, where reported.
1. Trial methods: method of randomisation; method of
allocation and whether concealed or not; conduct of sample size
calculation; blinding of participants, trialists and outcome
assessors; exclusion of participants after randomisation;
proportion of, and reasons for, losses at follow-up; and number
of centres.
2. Participants: country of origin, year and study setting;
sample size; age; gender; inclusion and exclusion criteria.
3. Intervention: type; surgical technique used; duration of
treatment; details of surgical devices (for example, type of
distractor); time of follow-up.
4. Control: type; surgical technique used; time of follow-up.
5. Outcomes: primary and secondary outcomes mentioned in
the Types of outcome measures section of this review.
If stated, we recorded sources of funding, trial registration and
publishing of the trial’s protocol. We used this information to
aid assessment of heterogeneity and the external validity of the
included trials.
Assessment of risk of bias in included studies
Two review authors (DK, PF) independently assessed risk of bias
in the included trials using Cochrane’s tool for assessing risk of
bias as described in section 8.5 of the Cochrane Handbook for Sys-
tematic Reviews of Interventions (Higgins 2011). We compared the
assessments and resolved any disagreements through discussion.
We assessed the following domains as at low, high or unclear risk
of bias:
1. sequence generation (selection bias);
2. allocation concealment (selection bias);
3. blinding of participants and personnel (performance bias),
and outcome assessors (detection bias);
4. incomplete outcome data addressed (attrition bias);
5. selective outcome reporting (reporting bias);
6. other bias.
We categorised and reported the overall risk of bias of each in-
cluded study according to the following:
• low risk of bias (plausible bias unlikely to seriously alter the
results) if all domains were assessed as at low risk of bias;
• unclear risk of bias (plausible bias that raises some doubt
about the results) if one or more domains were assessed as at
unclear risk of bias; or
• high risk of bias (plausible bias that seriously weakens
confidence in the results) if one or more domains were assessed as
at high risk of bias.
Measures of treatment effect
We planned to assess outcomes at more than one time point in the
follow-upperiod. All such assessmentswere recorded anddecisions
on which time-of-outcome assessment to use from each study
were based on the most commonly reported timing of assessment
among all included studies.
We presented outcomes using continuous data (for example,
cephalometric landmarks for maxillary relapse/stability and hard/
soft tissue changes) as mean differences with 95% confidence in-
tervals (CI) between the intervention and control groups. We pre-
sented dichotomous data (for the assessment of speech) as risk ra-
tios (RR) and 95% CI.
Unit of analysis issues
We anticipated that some of the included studies would present
data from repeated observations on participants, which could lead
to unit-of-analysis errors. In this case, we would have followed
the advice provided in section 9.3.4 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011).
Dealing with missing data
In studies where data were unclear or missing, we contacted the
principal investigators or the corresponding author, or both. If
missing data were unavailable, we followed the advice given in
section 16.1.2 of the Cochrane Handbook for Systematic Reviews of
Interventions, i.e. explicitly describe the assumptions to cope with
missing data, perform sensitivity analyses and explore the potential
impact of missing data on findings (Higgins 2011).
Assessment of heterogeneity
We assessed clinical heterogeneity by examining the characteristics
of the studies, the similarity between the types of participants,
the interventions and the outcomes as specified in Criteria for
considering studies for this review.
Assessment of reporting biases
Reporting biases arise when the reporting of research findings is
affected by the nature or direction of the findings themselves. We
attempted to minimise potential reporting biases including publi-
cation bias, multiple (duplicate reports) publication bias and lan-
guage bias in this review, by conducting an accurate and at the
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same time a sensitive search of multiple sources with no restriction
on language. We also searched for ongoing trials. If there had been
more than 10 studies in one outcome, we would have constructed
a funnel plot (Egger 1997) and investigated any asymmetry de-
tected.
Data synthesis
We planned to conduct meta-analyses if there were studies of sim-
ilar comparisons reporting the same outcomes. Risk ratios would
have been combined for dichotomous data using fixed-effectmod-
els, unless there were more than three studies in the meta-analysis,
when random-effects models would have been used.
Subgroup analysis and investigation of heterogeneity
In future updates, should there be sufficient data, we will conduct
subgroup analyses to explore the influence of study characteristics
such as various cleft subtypes, gender and treatment centres.
Sensitivity analysis
We planned to explore whether analysing studies stratified by risk
of bias (overall low risk versus high risk) produced similar or dif-
ferent results.
Presentation of main results
We present Summary of findings for the main comparison, con-
structed using GradePro software (GradePro 2015), for the fol-
lowing patient-important outcomes.
• Maxillary advancement two years postoperatively.
• Long-term (and short-term) skeletal relapse.
• Speech, evaluated through resonance.
• Velopharyngeal function.
• Psychological status, evaluated with Satisfaction With Life
Scale (SWLS).
• Clinical morbidities.
We assessed the quality of the body of evidence with reference to
the overall risk of bias of the included studies, the directness of
the evidence, the consistency of the results, the precision of the
estimates, the risk of publication bias and the magnitude of the
effect. The quality of the body of evidence for each of the primary
outcomes was categorised as high, moderate, low or very low.
R E S U L T S
Description of studies
See Characteristics of included studies and Characteristics of
excluded studies.
Results of the search
The electronic searches resulted in 575 references, 502 remained
after duplicates were removed. No further references were identi-
fied through other sources. We examined the titles and abstracts
of these for eligibility and eliminated those not matching the
inclusion criteria. Sixteen potentially relevant studies were iden-
tified. We obtained full-text articles of these studies. We sub-
jected them to further evaluation and eliminated eight studies (see
Characteristics of excluded studies). We excluded two studies pre-
viously categorised as ’awaiting classification’: only a conference
abstract was retrieved for Khader 2014, even after mail correspon-
dence, and it remained unclear whether Yu 2012 was a RCT or
not, although the corresponding author was e-mailed twice (Table
1). Careful examination of six papers eligible for inclusion indi-
cated that all publications related to one single trial performed
in University of Hong Kong (Chanchareonsook 2007; Cheung
2006a; Chua 2010a; Chua 2010b; Chua 2012a; Chua 2012b;
HongKong Study 2002 to 2008). The principal investigators were
e-mailed to clarify this and confirmed that all papers related to one
randomised trial (see Table 1 for correspondence). We therefore
had one study with six published papers to include in the review
(see study selection process in Figure 1).
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Figure 1. Study flow diagram
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Included studies
We included one study in this review (Hong Kong Study 2002 to
2008). See Characteristics of included studies.
Characteristics of the trial settings and investigators
The study was carried out by specialists based in a university hos-
pital setting in Hong Kong between June 2002 and 2008.
Characteristics of the participants
A total of 47 participants were included in the study. People aged
13 years old or more with mature skeletal growth (assessed as com-
plete bone fusion of the radial epiphysis by radiography) requir-
ing maxillary advancement ranging from 4 mm to 10 mm were
eligible. Syndromic patients and patients with systemic diseases
were excluded; as were patients requiring maxillary advancement
of more than 10 mm or of less than 4 mm. There is some dis-
crepancy in reporting of age: Cheung 2006a, Chua 2010a, Chua
2010b, Chua 2012a, and Chua 2012b reported recruitment of pa-
tients 15 years old or older; but one paper reported involving par-
ticipants younger than 15 years old ( one 13-year-old and one 14-
year-old, out of the 22 participants included) ( Chanchareonsook
2007).
Characteristics of the interventions
A standardised technique of maxillary distraction with the use of
internal distractors was developed for the distraction osteogenesis
(DO) group. Vestibular incisions and bone cuts were performed.
Themaxilla was fullymobilised but notmoved to the final occlusal
position. Internal bone-borne maxillary distractors were subse-
quently inserted and activated for a few millimetres to check the
accuracy of maxillary transport. The mucosal wound was then su-
tured to leave the activator rod external to the mucosal wound for
later activation. Mandibular osteotomies were undertaken during
the same operation, where planned. After a latency of three days,
activation was commenced at 1 mm per day in two rhythms until
a class I incisal relationship was achieved.
As control, there was a standard Le Fort I osteotomy group (CO).
A standard Le Fort I osteotomy and down fracturing of the max-
illa was performed. Maxillary segmentalization was carried out if
planned. In this group, the maxilla was fully mobilised to the pre-
planned final position. The mobilised maxilla was fixed with two
titaniummini-plates on each side at the zygomatic buttress and the
pyriform region (Chanchareonsook 2007; Cheung 2006a; Chua
2010a; Chua 2010b; Chua 2012a; Chua 2012b).
Characteristics of the outcomes
Study outcomes included:
• soft and hard tissue changes (Chua 2012b), assessed with
lateral cephalograms;
• surgical relapse, either short- or long-term (Cheung 2006a;
Chua 2010a), assessed with a sequence of lateral cephalograms.
Short-term changes were considered to be these taking place in
the first year postoperatively. Those occurring thereafter were
considered as long term;
• effects of surgery on speech and velopharyngeal function
(Chanchareonsook 2007; Chua 2010b): speech was evaluated by
experts, examining resonance (hypernasality and hyponasality),
nasal emission and articulation. Velopharyngeal function was
also assessed by specialists, performing nasoendoscopy;
• psychological status of participants preoperatively and
postoperatively (Chua 2012a): a set of standardised
questionnaires was employed to quantify the psychological
profile of each participant;
• clinical morbidities (Cheung 2006a), evaluated with
questionnaires.
Excluded studies
We excluded eight studies from this review: two were not trials,
five were not randomised and one RCT did not include cleft par-
ticipants. See Characteristics of excluded studies.
Risk of bias in included studies
Hong Kong Study 2002 to 2008, the only included study, was
assessed as being at high risk of bias overall.
Further details of the assessments below are given in the ’Risk of
bias’ table corresponding to the study in the Characteristics of
included studies section. Overall ratings are also presented in the
’Risk of bias’ summary table (Figure 2).
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Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item
Allocation
The methods used to generate the allocation sequence and the
procedure of concealing this sequence, so that participants and in-
vestigators cannot predict the upcoming intervention assignment,
are the most important and sensitive indicators for minimising
bias in a clinical trial (Schulz 1995). Although the method of
sequence generation was described, allocation concealment was
not reported. The e-mail communication with the corresponding
author confirmed that intervention allocation was not concealed
(Table 1). The study was therefore at high risk of selection bias.
Blinding
Blinding participants and personnel to the interventions consid-
ered in this review is probably not feasible. Two of the six publica-
tions relating to the study stated that the outcome assessmentswere
independent of the investigators (Chanchareonsook 2007; Chua
2010b). In the other four publications, it was unclear whether
the outcome assessors were blinded to the allocated interventions
(detection bias) (Cheung 2006a; Chua 2010a; Chua 2012a; Chua
2012b); therefore, we judged the study to be at high risk of bias
overall for this domain.
Incomplete outcome data
Only one publication reported no losses to follow-up (Chua
2010a). Two other publications can be considered as preliminary
studies, although they examined almost half of the participants
(Chanchareonsook 2007; Cheung 2006a). The remaining three
reported many losses to follow-up, mainly because participants
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refused to be assessed (Chua 2010b; Chua 2012a; Chua 2012b);
hence, the study overall was evaluated as at high risk of bias.
Selective reporting
Although the study protocol was unavailable, in general the out-
comes listed in the Methods section were comparable to the re-
ported results. Nevertheless, in two publications (Chua 2010a;
Chua 2012b), the method of cephalometric analysis was not well
established; Cheung 2006a provided no description of the stan-
dardised questionnaires and Chua 2010b gave no information
about five participants in the control group. The study, overall,
was judged to be at high risk of bias.
Other potential sources of bias
Since the study protocol was unavailable and the reporting of
the methodology often conflicted among the six publications, the
study overall was judged as being at unclear risk of other potential
sources of bias.
Effects of interventions
See: Summary of findings for the main comparison Summary
of findings table for patient-important outcomes
The results of the single included study, Hong Kong Study 2002
to 2008, are discussed for each outcome below and the data are
presented inData and analyses (Analysis 1.6; Analysis 1.7; Analysis
1.8; Analysis 1.3; Analysis 1.4; Analysis 1.1; Analysis 1.5; Analysis
1.2). Some outcomes could only be presented narratively in text.
Soft and hard tissue changes
Soft and hard tissue alterations were presented in one article in-
cluding 39 participants through the change in position of various
cephalometric landmarks horizontally and vertically in relation to
X and Y reference lines respectively (Chua 2012b). Assessments
were performed from baseline to six months, one year and two
years postoperatively. In both distraction osteogenesis (DO) and
conventional osteotomy (CO) groups, notable positive soft tissue
changes of the upper lip and nose were induced after maxillary ad-
vancement. The DO group demonstrated a greater maxillary ad-
vancement, evaluated as the advancement of Subspinale A-point:
mean differences (MDs) of 5.63 mm (P = 0.003) six months post-
operatively, 5.27 mm (P = 0.005) one year postoperatively and
4.40 mm (95% CI 0.24 to 8.56) two years postoperatively were
recorded, compared to the CO group (Analysis 1.1).
Nevertheless, other between-group soft tissue differences were not
statistically significant after two years of follow-up: changes in
pronasale (MD 0.94 mm, P = 0.74), subnasale (MD −1.53 mm,
P = 0.33) and stomion superius (MD −4.20 mm, P = 0.12).
Changes in labrale superius reached statistical significance (MD
−3.42 mm, P = 0.023) in the two-year follow-up period but, over-
all, did not provide firm evidence of aesthetic differences between
groups, despite the fact that changes tended to be greater in the
DO group (Chua 2012b).
Skeletal relapse
Two of the papers assessed short-term (Cheung 2006a) and long-
term (Chua 2010a) relapse of the maxilla by comparing a series
of lateral cephalograms, in 29 and 47 participants, respectively. A
decision was made after we published our protocol regarding the
definition of short- and long-term outcomes: we considered the
outcomes evaluated in the first year postoperatively as short term;
those occurring thereafter we considered as long term. Since data
overlapped, only those from the later study, Chua 2010a, were
used for the analysis (Analysis 1.2).
Short-term relapse of the maxilla was found to be greater in the
CO group than in the DO group. This was indicated by a back-
ward and upward movement of the maxilla at each postoperative
time period assessed (up to one year postoperatively) compared to
the distraction group (Cheung 2006a). The DO group demon-
strated a mean forward horizontal change of the maxilla at A-
point (Subspinale A-point) of 3.7 mm (mean difference 7.2 mm
for distraction group, 95% CI 0.40 to 14.00). P-point (micro-
screw above the mesial root of the upper first molar) also moved
forward 2.4 mm. In comparison, the CO group experienced 3.5
mm of backward movement at A-point and 1.8 mm of backward
movement at P-point.
Assessment of the long-term relapse of the maxilla at the five-year
follow-up was found to produce similar results as the short-term
assessment between groups (Analysis 1.2). Although more partic-
ipants were evaluated (N = 47) during the five years, only 16 were
assessed at the time point of five years postoperatively: following
maxillary distraction, the mean horizontal change of the maxilla
at A-point was an overall forward movement of 2.27 mm (mean
difference 4.8 mm, 95% CI 0.41 to 9.19). P-point also moved
forward 2.51mm. In comparison, theCO group experienced 2.53
mm of backward movement at A-point and 2.45 mm of backward
movement at P-point (Chua 2010a).
As far as dental occlusion and not superimposition of cephalo-
metric landmarks is concerned, three of the 25 CO participants
relapsed into a Class III malocclusion at five years postoperatively,
despite orthodontic intervention and surgical repositioning. This
compared to one of the 22 participants in the DO group (Chua
2010a).
Speech and velopharyngeal function
Two papers demonstrating results from 22 out of the 47
participants assessed these outcomes associated with speech
and velopharyngeal function, both pre- and postoperatively (
Chanchareonsook 2007; Chua 2010b). Since there was a definite
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overlap of participants presented in the two papers, only those
presented in the later paper were used for the analysis (Analysis
1.3; Analysis 1.4; Analysis 1.5). No statistically significant differ-
ences could be detected between the groups in speech outcomes,
when evaluated through resonance (hypernasality) at 17 months
postoperatively (RR 0.11, 95% CI 0.01 to 1.85) or nasal emission
at 17 months postoperatively (RR 3.00, 95% CI 0.14 to 66.53).
There was no evidence of a difference in velopharyngeal function
at the same time point (RR 1.28, 95% CI 0.65 to 2.52).
Psychological status
The psychological status of 30 participants (15 in each group) was
assessed up to two years postoperatively (Analysis 1.6; Analysis 1.7;
Analysis 1.8). Three self-reported questionnaires were employed:
a) Social Avoidance and Distress Scale (SADS) to assess social anx-
iety and distress behaviour; b) Cultural-Free Self-Esteem Inven-
tory (CFSEI) to assess the level of self-esteem of participants; and
c) Satisfaction With Life Scale (SWLS) to measure the subjective
well-being of the participants (Chua 2012a).
There was no evidence of a difference between the DO and CO
groups in terms of SADS score at any timepoint (Analysis 1.6).
Nor was there any evidence of a difference between the groups
in terms of general self esteem measured by CFSEI (Analysis
1.7), though in terms of social self-esteem (subset of the CFSEI),
DO participants had lower social self-esteem in the first three
months postoperatively, with a statistically significant difference
between groups at that time point (P = 0.023). At six months
postoperatively, there was no evidence of a difference in social self-
esteem between groups (P = 0.896).
CO participants considered themselves to be ’slightly satisfied’
with life at every follow-up period (preoperatively and two to eight
weeks, three months, six months, one year and two years postop-
eratively). DO participants were ’slightly satisfied’ preoperatively
and there was a gradual rise in SWLS scores from three months
postoperatively onwards. At two years postoperatively, life satis-
faction was statistically significantly greater in the DO group than
in the CO group (P = 0.001) (Analysis 1.8).
Clinical morbidities
One paper reported clinical postoperative complications (up to
one year postoperatively) and intraoperative difficulties (Cheung
2006a). No difference was found in the frequency of the short-
term complications among the 29 participants of the two groups:
3/15 participants in the DO group and 3/14 participants in the
CO group presented with clinical complications. Moreover, intra-
and post-operative complications were similar across groups and
no severe harm to any participant was observed. The recorded side
effects in both groups were infection around the distractors, intra-
operative haemorrhage, sinusitis and occlusal relapse. The trial au-
thors acknowledged, however, that the complications experienced
in both groups may be of limited generalisability due to the small
sample size.
D I S C U S S I O N
Summary of main results
In this review, we identified and included only one trial (reported
in six publications). The trial assessed the effectiveness of distrac-
tion osteogenesis compared to conventional orthognathic surgery
for the correction of moderate maxillary hypoplasia in individ-
uals with cleft lip and palate by evaluating different outcomes.
Our risk-of-bias analysis exposed serious limitations in the trial’s
methodological quality and reporting, and we judged it to be at
very high risk of bias overall. It was a small study with a total of
47 participants.
The findings of the review suggest that both distraction osteogene-
sis and conventional osteotomy can produce significant soft tissue
improvement of the lip and nose, although there are some small
aesthetic differences between the two groups. There appears to be
a possible differentiation between the two surgical modalities in
relation to skeletal stability of themaxilla. Distraction osteogenesis
may produce more stable results, especially in the long term. On
the other hand, no difference could be detected as far as effects
on speech and velopharyngeal status are concerned. Finally, with
respect to psychological status of participants, distraction osteo-
genesis in the early postoperative period (until the distractors are
removed at three months postoperatively) seems to reduce social
self-esteem. Nevertheless, in the long term, it may result in better
life satisfaction when compared to the osteotomy group.
The overall quality of the evidence is very low and therefore find-
ings should be interpreted with caution (Summary of findings for
the main comparison).
Overall completeness and applicability of
evidence
With any surgical procedure, there are associated benefits and
risks; on the basis of the present review there is limited evidence
demonstrating a significant advantage of one procedure over the
other. The optimal approach to comparing the effectiveness of two
different surgical interventions is the randomised controlled trial
(RCT) as the potential for bias and confounding variables can be
kept to a minimum. The limited amount of evidence identified
in this review may reflect the relative difficulties in conducting
RCTs in such patients or context. This perspective is reinforced
by the fact that no registered clinical trial was identified on this
topic during initial development and when updating this review.
16Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients (Review)
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
Several clinical studies exist in the literature, but most of them are
retrospective studies, case series or case reports.
Although six publications were identified for inclusion in this re-
view, all proved to be part of the same trial, recruiting a small
number of participants from Hong Kong. This trial appeared to
have serious deficiencies in the way it was designed, conducted and
reported. Sample size calculation prior to study commencement
was not reported, but provided by the corresponding author after
e-mail contact (Table 1). The power calculation was reportedly
carried out for ’skeletal relapse’ only, therefore the study may not
have been adequately powered to detect a true difference between
interventions for the other outcomes reported. This is even more
pronounced when it was evident that not all participants were
evaluated for each outcome studied, across the six publications.
Conflicting reporting in the six published papers was also an im-
portant issue. The trial was classified as at ’high risk’ of bias and,
unfortunately, cannot provide reliable evidence to guide clinical
decision making.
Quality of the evidence
Limitations in study design and implementation
AlthoughHong Kong Study 2002 to 2008 was a randomised trial,
our assessment of risk of bias exposed serious limitations in its
quality. Assessment of study quality was, moreover, complicated
by incomplete and often contradictory reporting between the six
published papers. Applying GRADE criteria, the quality of evi-
dence was downgraded two levels for susceptibility to very seri-
ous risk of bias, since the study proved to be prone to selection,
performance, detection, attrition and reporting bias (Summary
of findings for the main comparison). Most importantly, while
blinding of the investigators and participants to the interventions
was not possible in this context, blinding the outcome assessors
was feasible, but reporting was unclear. Independent and masked
postoperative evaluation could have helped to limit the effects of
subjectivity in the assessment of the outcomes.
Indirectness of the evidence
This review is based on a single trial that treated a narrow range
of participants with specific ethnic and disease characteristics.
Applying GRADE criteria, we downgraded the quality of evi-
dence one level for this reason (Summary of findings for the main
comparison). The study focused, moreover, on internal distrac-
tion, ignoring alternative distraction treatment protocols, such as
external distraction. The outcome measures reported are likely to
be indicative of the effect of distraction osteogenesis in general;
however, given that they constitute just one treatment modality, it
is possible that use of these measures may overstate or understate
the impact of other distraction procedures.
Imprecision of results
The fact that only one study was included in this review, of small
sample size and with various outcome variables being examined,
did not permit any substantive assessment of the degree of pre-
cision of effect. Applying GRADE criteria, we downgraded the
quality of the evidence twice: once because of vulnerability to at-
trition and reporting bias, leading to results mostly not statistically
significant with wide confidence intervals; and another one level
for all outcomes except skeletal relapse, since power calculation
was reported only for this outcome (Summary of findings for the
main comparison).
Inconsistency of results
There was only one study in the review; therefore it was not pos-
sible to assess inconsistency.
Publication bias
Every effort wasmade to identify additional published and unpub-
lished studies. As there was only one study, funnel plot assessment
of publication bias was not possible (Higgins 2011).
Potential biases in the review process
Cleft lip, cleft palate and cleft lip and palate are three different
cleft subphenotypes that might have a significant effect in terms of
outcomes. However, the included study through its six published
papers did not provide enough information about the proportions
of each subphenotype to allow us to draw firmer conclusions.
Efforts were made to limit bias in the review process by ensuring
a comprehensive and broad search for potentially eligible studies.
The independent, duplicate assessments of eligibility of studies
for inclusion in this review and the extraction of data limited the
likelihood of additional bias.
Agreements and disagreements with other
studies or reviews
Thefindings of this review almost concurwith those of a systematic
review that analysed the same study, treating and presenting its
published articles as separate trials, although inferring that they
were part of a single trial (Austin 2015). Review methodology and
risk of bias assessment differed between the two reviews, but Austin
2015 also concluded that the existing evidence base is insufficient
for clinical decision making.
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Implications for practice
There is insufficient evidence to support or refute the effectiveness
of distraction osteogenesis over orthognathic surgery for cleft pa-
tients. While significant inter-individual variation exists, distrac-
tion osteogenesis may exhibit less skeletal relapse in the long term.
However, there is currently no robust evidence to suggest which
treatment modality produces best results. Further prospective re-
search is required to confirm the possible benefits of distraction
osteogenesis over orthognathic surgery.
Implications for research
The difficulty encountered with all new and emerging techniques
is that whenever an intervention is not supported by high quality
evidence, it cannot be inferred that the intervention is ineffective;
it can only be concluded that there is inadequate evidence. Only
new studies can then contribute to acquiring the evidence needed.
On the other hand, the control of multiple variables necessary
for such randomised controlled trials makes the designing of new
studies difficult. Finally, the strict inclusion criteria and the scarcity
of patients with specific characteristics willing to participate in a
study make it difficult to achieve a proper sample size.
Nevertheless, there is always room for improvement in research.
Only if further trials are robust, properly designed and reported
in accordance with the CONSORT statement ( www.consort-
statement.org) or the extensions of theCONSORT statement, can
firm conclusions be drawn. Trialists should also carefully consider
the IDEAL recommendations for clinical trials evaluating surgi-
cal interventions (Ergina 2009; McCulloch 2009). Clear conduct
and reporting will help with appraisal of study results, and accu-
rate judgements about risk of bias and the overall quality of the
evidence. Moreover, studies with unclear methodology have been
shown to produce biased estimates of treatment effects (Schulz
1995).
Consideration should also be given to the necessity of developing
a core outcome set for future cleft trials. A core outcome set is a
standardised set of outcomes that should be assessed and reported,
as a minimum, in all trials for a specific health area. This would
allow results of studies to be compared, contrasted and combined
as appropriate, as well as ensuring that all trials contribute usable
information, reducing inconsistency in outcome measurement (
Gargon 2014). This core outcome set could include long-term
outcomes and outcomes that demonstrate patient values, so that
the needs and perspectives of cleft patients are reflected (Bruce
2015; Harman 2015; Tsichlaki 2014).
No registered clinical trial was identified on this topic during initial
development or when updating this review. Several clinical studies
exist, but most of them are retrospective studies, case series or case
reports. Since present data do not allow to draw firm conclusions
on the topic, there is an urgent need for high-quality RCTs.
A C K N OW L E D G E M E N T S
The review team would like to especially thank Laura C.I. Mac-
Donald, Cochrane OralHealth, for her assistance with developing
and updating the review. Anne Littlewood, Information Specialist
for Cochrane Oral Health, performed all electronic searches for
developing and updating this review. We would also like to thank
those who previously provided comments on the protocol; Anne-
Marie Glenny, Zipporah Iheozor-Ejiofor, Scott Deacon and Hend
ElSayed for their extremely helpful comments on the orginal re-
view; and Jason Elliot-Smith for copy editing.
R E F E R E N C E S
References to studies included in this review
Hong Kong Study 2002 to 2008 {published and unpublished data}
Chanchareonsook N, Whitehill TL, Samman N. Speech
outcome and velopharyngeal function in cleft palate:
Comparison of Le Fort I maxillary osteotomy and
distraction osteogenesis - early results. Cleft Palate-
Craniofacial Journal 2007;44(1):23–32.
Cheung LK, Chua HD, Hägg MB. Cleft maxillary
distraction versus orthognathic surgery: clinical morbidities
and surgical relapse. Plastic and Reconstructive Surgery 2006;
118(4):996–1008.
Chua HD, Cheung LK. Soft tissue changes from maxillary
distraction osteogenesis versus orthognathic surgery in
patients with cleft lip and palate-a randomized controlled
clinical trial. Journal of Oral and Maxillofacial Surgery 2012;
70(7):1648–58.
Chua HD, Ho SM, Cheung LK. The comparison of
psychological adjustment of patients with cleft lip and palate
after maxillary distraction osteogenesis and conventional
orthognathic surgery. Oral Surgery, Oral Medicine, Oral
Pathology and Oral Radiology 2012;114(5):S5–10.
Chua HD, Hägg MB, Cheung LK. Cleft maxillary
distraction versus orthognathic surgery-which one is more
stable in 5 years?. Oral Surgery, Oral Medicine, Oral
Pathology, Oral Radiology, and Endodontics 2010;109(6):
803–14.
Chua HD, Whitehill TL, Samman N, Cheung LK.
Maxillary distraction versus orthognathic surgery in cleft lip
and palate patients: effects on speech and velopharyngeal
function. International Journal of Oral and Maxillofacial
Surgery 2010;39(7):633–40.
18Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients (Review)
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
References to studies excluded from this review
Baek 2007 {published data only}
Baek SH, Lee JK, Lee JH, Kim MJ, Kim JR. Comparison
of treatment outcome and stability between distraction
osteogenesis and LeFort I osteotomy in cleft patients with
maxillary hypoplasia. Journal of Craniofacial Surgery 2007;
18(5):1209–15.
Bradley 2006 {published data only}
Bradley JP, Gabbay JS, Taub PJ, Heller JB, O’Hara CM,
Benhaim P, et al. Monobloc advancement by distraction
osteogenesis decreases morbidity and relapse. Plastic and
Reconstructive Surgery 2006;118(7):1585–97.
Cheung 2006b {published data only}
Cheung LK, Loh JS, Ho SM. The early psychological
adjustment of cleft patients after maxillary distraction
osteogenesis and conventional orthognathic surgery: a
preliminary study. Journal of Oral and Maxillofacial Surgery
2006;64(12):1743–50.
Cheung 2008 {published data only}
Cheung LK, Chua HD. Distraction or orthognathic surgery
for cleft lip and palate patients: which is better?. Annals of
the Royal Australasian College of Dental Surgeons 2008;19:
133–5.
Daimaruya 2010 {published data only}
Daimaruya T, Imai Y, Kochi S, Tachi M, Takano-Yamamoto
T. Midfacial changes through distraction osteogenesis
using a rigid external distraction system with retention
plates in cleft lip and palate patients. Journal of Oral and
Maxillofacial Surgery 2010;68(7):1480–6.
Harada 2002 {published data only}
Harada K, Baba Y, Ohyama K, Omura K. Soft tissue profile
changes of the midface in patients with cleft lip and palate
following maxillary distraction osteogenesis: a preliminary
study. Oral Surgery, Oral Medicine, Oral Pathology, Oral
Radiology, and Endodontics 2002;94(6):673–7.
Harada 2004 {published data only}
Harada K, Sato M, Omura K. Blood-flow change and
recovery of sensibility in the maxillary dental pulp during
and after maxillary distraction: a pilot study. Oral
Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and
Endodontics 2004;98(5):528–32.
Khader 2014 {published data only}
Khader M. Comparative analysis of anterior maxillary
distraction with conventional lefort I osteotomy in the
management of cleft maxilla. Cleft Palate-Craniofacial
Journal 2014;51(3):e14.
Rachmiel 2007 {published data only}
Rachmiel A. Treatment of maxillary cleft palate: distraction
osteogenesis versus orthognathic surgery--part one:
Maxillary distraction. Journal of Oral and Maxillofacial
Surgery 2007;65(4):753–7.
Yu 2012 {published data only}
Yu H, Wang X, Fang B, Shen SG. Comparative study
of different osteotomy modalities in maxillary distraction
osteogenesis for cleft lip and palate. Journal of Oral and
Maxillofacial Surgery 2012;70(11):2641–7.
Additional references
Austin 2015
Austin SL, Mattick CR, Waterhouse PJ. Distraction
osteogenesis versus orthognathic surgery for the treatment
of maxillary hypoplasia in cleft lip and palate patients: a
systematic review. Orthodontics and Craniofacial Research
2015;18(2):96–108.
Bruce 2015
Bruce I, Harman N, Williamson P, Tierney S, Callery P,
Mohiuddin S, et al. The management of Otitis Media
with Effusion in children with cleft palate (mOMEnt): a
feasibility study and economic evaluation. Health Technology
Assessement 2015;19(68):1–374.
Chanchareonsook 2007
Chanchareonsook N, Whitehill TL, Samman N. Speech
outcome and velopharyngeal function in cleft palate:
Comparison of Le Fort I maxillary osteotomy and
distraction osteogenesis - early results. Cleft Palate-
Craniofacial Journal 2007;44(1):23–32.
Cheung 2006a
Cheung LK, Chua HD, Hägg MB. Cleft maxillary
distraction versus orthognathic surgery: clinical morbidities
and surgical relapse. Plastic and Reconstructive Surgery 2006;
118(4):996–1008.
Chua 2010a
Chua HD, Hägg MB, Cheung LK. Cleft maxillary
distraction versus orthognathic surgery-which one is more
stable in 5 years?. Oral Surgery, Oral Medicine, Oral
Pathology, Oral Radiology, and Endodontics 2010;109(6):
803–14.
Chua 2010b
Chua HD, Whitehill TL, Samman N, Cheung LK.
Maxillary distraction versus orthognathic surgery in cleft lip
and palate patients: effects on speech and velopharyngeal
function. International Journal of Oral and Maxillofacial
Surgery 2010;39(7):633–40.
Chua 2012a
Chua HD, Ho SM, Cheung LK. The comparison of
psychological adjustment of patients with cleft lip and palate
after maxillary distraction osteogenesis and conventional
orthognathic surgery. Oral Surgery, Oral Medicine, Oral
Pathology and Oral Radiology 2012;114(5):S5–10.
Chua 2012b
Chua HD, Cheung LK. Soft tissue changes from maxillary
distraction osteogenesis versus orthognathic surgery in
patients with cleft lip and palate-a randomized controlled
clinical trial. Journal of Oral and Maxillofacial Surgery 2012;
70(7):1648–58.
Chung 2000
Chung KC, Kowalski CP, KimHM, Buchman SR. Maternal
cigarette smoking during pregnancy and the risk of having a
child with cleft lip/palate. Plastic and Reconstructive Surgery
2000;105(2):485–91.
19Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients (Review)
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
Czeizel 1997
Czeizel AE, Rockenbauer M. Population-based case-control
study of teratogenic potential of corticosteroids. Teratology
1997;56(5):335–40.
Egger 1997
Egger M, Davey Smith G, Schneider M, Minder C. Bias
in meta-analysis detected by a simple, graphical test. BMJ
1997;315(7109):629–34.
Endnote X7 2015 [Computer program]
Thomson Reuters. Endnote X7. Thomson Reuters, 2015.
Ergina 2009
Ergina PL, Cook JA, Blazeby JM, Boutron I, Clavien
PA, Reeves BC, et al. Challenges in evaluating surgical
innovation. Lancet 2009;374(9695):1097–104.
Gargon 2014
Gargon E, Gurung B, Medley N, Altman DG, Blazeby JM,
Clarke M, et al. Choosing important health outcomes for
comparative effectiveness research: a systematic review. Plos
One 2014;16(9):e99111.
GradePro 2015 [Computer program]
McMaster University, (developed by Evidence Prime,
Inc.). Available from gradepro.org. GRADEpro GDT:
GRADEpro Guideline Development Tool. McMaster
University, (developed by Evidence Prime, Inc.). Available
from gradepro.org, 2015.
Harman 2015
Harman NL, Bruce IA, Kirkham JJ, Tierney S, Callery
P, O’Brien K, et al. The importance of integration of
stakeholder views in core outcome set development: otitis
media with effusion in children with cleft palate. PloS One
2015;10(6):e0129514.
Hayes 2002
Hayes C. Environmental risk factors and oral clefts. In:
Wyszynski DF editor(s). Cleft Lip and Palate. From Origin
to Treatment. New York: Oxford University Press, 2002:
159–69.
Hecht 1989
Hecht JT, Annegers JF, Kurland LT. Epilepsy and clefting
disorders: lack of evidence of a familial association.
American Journal of Medical Genetics 1989;33(2):244–7.
Hecht 1990
Hecht JT, Annegers JF. Familial aggregation of epilepsy and
clefting disorders: a review of the literature. Epilepsia 1990;
31(5):574–7.
Higgins 2011
Higgins JPT, Green S (editors). Cochrane Handbook
for Systematic Reviews of Interventions Version 5.1.0
[updated March 2011]. The Cochrane Collaboration,
2011. Available from www.cochrane-handbook.org.
Iannetti 2004
Iannetti G, Cascone P, Saltarel A, Ettaro G. Le Fort I in
cleft patients: 20 years’ experience. Journal of Craniofacial
Surgery 2004;15(4):662–9.
Ilizarov 1989
Ilizarov GA. The tension-stress effect on the genesis and
growth of tissues. Part I. The influence of stability of
fixation and soft-tissue preservation. Clinical Orthopaedics
and Related Research 1989;(238):249–81.
Lefebvre 2011
Lefebvre C, Manheimer E, Glanville J. Chapter 6: Searching
for studies. In: Higgins JP, Green S, editor(s). Cochrane
Handbook for Systematic Reviews of Interventions Version
5.1.0 (updated March 2011). The Cochrane Collaboration,
2011. Available from handbook.cochrane.org.
McCarthy 1992
McCarthy JG, Schreiber J, Karp N, Thorne CH, Grayson
BH. Lengthening the human mandible by gradual
distraction. Plastic and Reconstructive Surgery 1992;89(1):
1–8.
McCarthy 2001
McCarthy JG, Stelnicki EJ, Mehrara BJ, Longaker MT.
Distraction osteogenesis of the craniofacial skeleton. Plastic
and Reconstructive Surgery 2001;107(7):1812–27.
McCulloch 2009
McCulloch P, Altman DG, Campbell WB, Flum DR,
Glasziou P, Marshall JC, et al. No surgical innovation
without evaluation: the IDEAL recommendations. Lancet
2009;374(9695):1105–12.
Mossey 2007
Mossey P. Epidemiology underpinning research in the
aetiology of orofacial clefts. Orthodontic and Craniofacial
Research 2007;10(3):114–20.
Mølsted 2005
Mølsted K, Brattström V, Prahl-Andersen B, Shaw WC,
Semb G. The Eurocleft study: intercenter study of
treatment outcome in patients with complete cleft lip and
palate. Part 3: dental arch relationships. The Cleft Palate-
Craniofacial Journal 2005;42(1):78–82.
Nada 2010
Nada RM, Sugar AW,Wijdeveld MG, Borstlap WA, Clauser
L, Hoffmeister B, et al. Current practice of distraction
osteogenesis for craniofacial anomalies in Europe: a web
based survey. Journal of Craniomaxillofacial Surgery 2010;38
(2):83–9.
Nollet 2008
Nollet PJPM, Katsaros C, Huyskens RWF, Borstlap WA,
Bronkhorst EM, Kuijpers-Jagtman AM. Cephalometric
evaluation of long-term craniofacial development in
unilateral cleft lip and palate patients treated with delayed
hard palate closure. International Journal of Oral and
Maxillofacial Surgery 2008;37:123–30.
Oberoi 2005
Oberoi S, Vargervik K. Hypoplasia and hypodontia in Van
der Woude syndrome. The Cleft Palate-Craniofacial Journal
2005;42(5):459–66.
20Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients (Review)
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
Phillips 2012
Phillips JH, Nish I, Daskalogiannakis J. Orthognathic
surgery in cleft patients. Plastic and Reconstructive Surgery
2012;129(3):535e–48e.
RevMan 2014 [Computer program]
The Nordic Cochrane Centre, The Cochrane Collaboration.
Review Manager (RevMan). Version 5.3. Copenhagen:
The Nordic Cochrane Centre, The Cochrane Collaboration,
2014.
Romitti 1999
Romitti PA, Lidral AC, Munger RG, Daack-Hirsch S,
Burns TL, Murray JC. Candidate genes for nonsyndromic
cleft lip and palate and maternal cigarette smoking and
alcohol consumption: evaluation of genotype-environment
interactions from a population-based case-control study of
orofacial clefts. Teratology 1999;59(1):39–50.
Romitti 2007
Romitti PA, Sun L, Honein MA, Reefhuis J, Correa
A, Rasmussen SA. Maternal periconceptional alcohol
consumption and risk of orofacial clefts. American Journal
of Epidemiology 2007;166(7):775–85.
Saltaji 2012a
Saltaji H, Major MP, Alfakir H, Al-Saleh MA, Flores-Mir
C. Maxillary advancement with conventional orthognathic
surgery in patients with cleft lip and palate: is it a stable
technique?. Journal of Oral and Maxillofacial Surgery 2012;
70(12):2859–66.
Saltaji 2012b
Saltaji H, Major MP, Altalibi M, Youssef M, Flores-Mir C.
Long-term skeletal stability after maxillary advancement
with distraction osteogenesis in cleft lip and palate patients.
The Angle Orthodontist 2012;82(6):1115–22.
Schulz 1995
Schulz KF, Chalmers I, Hayes RJ, Altman DG. Empirical
evidence of bias. Dimensions of methodological quality
associated with estimates of treatment effects in controlled
trials. JAMA 1995;273(5):408–12.
Scolozzi 2008
Scolozzi P. Distraction osteogenesis in the management of
severe maxillary hypoplasia in cleft lip and palate patients.
Journal of Craniofacial Surgery 2008;19(5):1199–214.
Shaw 1995
Shaw GM, Lammer EJ, Wasserman CR, O’Malley CD,
Tolarova MM. Risks of orofacial clefts in children born
to women using multivitamins containing folic acid
periconceptionally. Lancet 1995;346(8972):393–6.
Shaw 1999
Shaw GM, Lammer EJ. Maternal periconceptional alcohol
consumption and risk for orofacial clefts. Journal of
Pediatrics 1999;134(3):298–303.
Shaw 2001
Shaw WC, Semb G, Nelson P, Brattström V, Mølsted K,
Prahl-Andersen B, et al. The Eurocleft project 1996-2000:
overview. Journal of Cranio-Maxillofacial Surgery 2001;29
(3):131–40.
Shaw 2002
Shaw WC, Mandall NA, Mattick CR. Ethical and scientific
decision making in distraction osteogenesis. The Cleft
Palate-Craniofacial Journal 2002;39(6):641–5.
Tsichlaki 2014
Tsichlaki A, O’Brien K. Do orthodontic research outcomes
reflect patient values? A systematic review of randomized
controlled trials involving children. American Journal of
Orthodontics and Dentofacial Orthopedics 2014;146(3):
279–85.
WHO 2012
World Health Organization. Oral health. Fact sheet N°
318 April 2012. Available from www.who.int/mediacentre/
factsheets/fs318/en/index.html.
Wong 1999
Wong WY, Eskes TK, Kuijpers-Jagtman AM, Spauwen PH,
Steegers EA, Thomas CM, et al. Nonsyndromic orofacial
clefts: association with maternal hyperhomocysteinemia.
Teratology 1999;60(5):253–7.
Worthington 2015
Worthington H, Clarkson J, Weldon J. Priority oral
health research identification for clinical decision-making.
Evidence Based Dentistry 2015;16(3):69–71.
References to other published versions of this review
Kloukos 2016
Kloukos D, Fudalej P, Sequeira-Byron P, Katsaros C.
Maxillary distraction osteogenesis versus orthognathic
surgery for cleft lip and palate patients. Cochrane Database
of Systematic Reviews 2016, Issue 9. DOI: 10.1002/
14651858.CD010403.pub2
∗ Indicates the major publication for the study
21Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients (Review)
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
C H A R A C T E R I S T I C S O F S T U D I E S
Characteristics of included studies [author-defined order]
Hong Kong Study 2002 to 2008
Methods Design: single-centre RCT, University of Hong Kong, 2002 to 2008
Length of follow-up:
Cheung 2006a: 2 and 8 weeks and 3, 6 and 12 months postoperatively
Chanchareonsook 2007: 3 months postoperatively
Chua 2010a: 2 and 8 weeks, 3 and 6 months and 1, 2, 3, 4 and 5 years postoperatively
Chua 2010b: 3 months, 1 and 2 years postoperatively
Chua 2012a: preoperatively and postoperatively at the 2nd to 8th week, 3 and 6 months,
1 and 2 years
Chua 2012b: preoperatively and postoperatively at the 2nd week, 2, 3 and 6 months, 1
and 2 years
Participants Inclusion criteria: patients aged 13 years old or more (age range 13 to 45) with mature
skeletal growth (assessed as complete bone fusion of the radial epiphysis by radiography)
; patients who required maxillary advancement ranging from 4 mm to 10 mm
Exclusion criteria: syndromic patients and patients who presented with systemic diseases;
patients who required maxillary advancement of more than 10 mm or of less than 4 mm
Number, sex, age of participants:
Cheung 2006a: 29 randomised, 15 males and 14 females,
age range not reported
Chanchareonsook 2007: 22 randomised, 11 males and 11 females, age range: 13 to 45
years old
Chua 2010a: 47 randomised, sex not reported, age range not reported
Chua 2010b: 47 randomised, but only 22 analysed, 11 males and 11 females, age range:
16 to 22 years old
Chua 2012a: 30 randomised, 17 males and 13 females, age range not reported
Chua 2012b: 47 randomised, 39 analysed (8 had soft tissue surgery within 6 months
postoperatively), 20 males and 19 females, age range: 16 to 22 years old
Interventions Intervention group receiving maxillary distraction osteogenesis: a conventional Le Fort
I was performed and maxilla was mobilised. Bilateral intraoral distractors were inserted
and fixed on the zygomatic buttress and molar alveolar region
Control group of Le Fort I surgery: the maxilla was fully mobilised to the planned posi-
tion. The mobilised maxilla was fixed by titanium miniplates at the zygomatic buttress
and the pyriform region
Treatment duration
Distraction osteogenesis group: activation phase of distraction started on postoperative
day 3 at a distraction rate of 1 mm/day in two rhythms until a class I incisal relationship
was achieved
Cheung 2006a: intervention (n = 15), control (n = 14)
Chanchareonsook 2007: intervention (n = 12), control (n = 10)
Chua 2010a: intervention (n = 22), control (n = 25)
Chua 2010b: intervention (n = 22), control (n = 25)
Chua 2012a: intervention (n = 15), control (n = 15)
Chua 2012b: intervention (n = 22), control (n = 25)
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Hong Kong Study 2002 to 2008 (Continued)
Outcomes Primary outcomes (secondary outcomes n/a)
Cheung 2006a: comparison of the postoperative clinical morbidities in the two groups
with standardised questionnaires; comparison of surgical relapse through lateral cephalo-
metric assessment
Chanchareonsook 2007: velopharyngeal function (nasoendoscopy); hypernasality, hy-
ponasality and nasal emissions (perceptual speech assessment); nasalance assessment (na-
someter)
Chua 2010a: comparison of relapse of the maxilla by evaluating its horizontal and ver-
tical movement through lateral cephalometric assessment; changes in maxillary incisor
angulation
Chua 2010b: velopharyngeal function (nasoendoscopy); hypernasality, hyponasality and
nasal emissions (perceptual speech assessment); nasalance assessment (nasometer)
Chua 2012a: Social Avoidance and Distress Scale; Cultural-Free Self-Esteem Inventory;
Satisfaction with Life Scale questionnaires
Chua 2012b: hard and soft tissue changes and ratios; changes in lip thickness; nasolabial
angle and nasal projection through lateral cephalometric assessment
Notes Funding source not described
Sample size calculation not reported, but provided by the authors (Table 1)
No registration, no protocol available
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection
bias)
Low risk Randomisation using a random numbers
table, generated by computer
Allocation concealment (selection bias) High risk Intervention allocation not concealed
Blinding of participants and personnel
(performance bias)
All outcomes
High risk Blinding not feasible for participants and
surgeons
Blinding of outcome assessment (detection
bias)
All outcomes
High risk Only two articles reported blinded out-
come assessors, who were blinded to
the patient group and whether the sam-
ples were preoperative or postoperative
(Chanchareonsook 2007; Chua 2010b).
In all other publications (Cheung 2006a;
Chua 2010a; Chua 2012a; Chua 2012b),
outcome assessors were not blinded. (Infor-
mation provided by corresponding author,
Table 1)
Incomplete outcome data (attrition bias)
All outcomes
High risk Although 47 participants were enrolled in
the study, different numbers of participants
were analysed across different outcomes
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Hong Kong Study 2002 to 2008 (Continued)
Selective reporting (reporting bias) High risk No description of the standardised ques-
tionnaires provided (Cheung 2006a).
Method of analysis not well established
(Chua 2010a; Chua 2012b)
No information about 5 participants in the
control group: probably lost to follow-up,
but no explanation provided (Chua 2010b)
Other bias Unclear risk Noprotocol available, conflicting reporting
between published papers
Characteristics of excluded studies [ordered by study ID]
Study Reason for exclusion
Baek 2007 Non-randomised study
Bradley 2006 Only participants with craniosynostotic syndromes and midface hypoplasia were operated on - no cleft patients
Cheung 2006b Cleft versus non-cleft patients in a non-randomised design
Cheung 2008 A narrative review of other published studies
Daimaruya 2010 Controlled clinical trial, but non-randomised
Harada 2002 Controlled clinical trial, but non-randomised
Harada 2004 Cleft versus non-cleft patients in a non-randomised design
Khader 2014 Only abstract published; no information available on future publication and no response from trial author
Rachmiel 2007 A discussion paper and not a clinical trial
Yu 2012 No information available on whether or not this study is a RCT. We contacted the author but there was no
response
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D A T A A N D A N A L Y S E S
Comparison 1. Maxillary distraction osteogenesis versus orthognathic surgery
Outcome or subgroup title
No. of
studies
No. of
participants Statistical method Effect size
1 Maxillary advancement (hard
tissue - dA)
1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
1.1 12 months post-
operatively
1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
1.2 24 months post-
operatively
1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
2 Skeletal stability (dA) 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
2.1 5 years post-operatively 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
3 Resonance - hypernasality 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
3.1 4 months post-operatively
(mean follow-up)
1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
3.2 17 months post-
operatively (mean follow-up)
1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
4 Resonance - nasal emission 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
4.1 4 months post-operatively
(mean follow-up)
1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
4.2 17 months post-
operatively (mean follow-up)
1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
5 Velopharyngeal function - (no
velopharyngeal incompetence
or complete closure)
1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
5.1 4 months post-operatively
(mean follow-up)
1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
5.2 17 months post-
operatively (mean follow-up)
1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
6 Social Avoidance and Distress
Scale (SADS)
1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
6.1 3 months post-operatively 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
6.2 12 months post-
operatively
1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
6.3 24 months post-
operatively
1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
7 Cultural-Free Self-Esteem
Inventory (CFSEI) - general
1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
7.1 3 months post-operatively 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
7.2 12 months post-
operatively
1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
7.3 24 months post-
operatively
1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
8 Satisfaction with Life Scale
(SWLS)
1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
8.1 3 months post-operatively 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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8.2 12 months post-
operatively
1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
8.3 24 months post-
operatively
1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
Analysis 1.1. Comparison 1 Maxillary distraction osteogenesis versus orthognathic surgery, Outcome 1
Maxillary advancement (hard tissue - dA).
Review: Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients
Comparison: 1 Maxillary distraction osteogenesis versus orthognathic surgery
Outcome: 1 Maxillary advancement (hard tissue - dA)
Study or subgroup DO CO
Mean
Difference
Mean
Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
1 12 months post-operatively
Hong Kong Study 2002 to 2008 16 9.48 (3.24) 23 4.21 (5.46) 5.27 [ 2.53, 8.01 ]
2 24 months post-operatively
Hong Kong Study 2002 to 2008 16 9.3 (3.24) 23 4.9 (9.41) 4.40 [ 0.24, 8.56 ]
-10 -5 0 5 10
Favours CO Favours DO
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Analysis 1.2. Comparison 1 Maxillary distraction osteogenesis versus orthognathic surgery, Outcome 2
Skeletal stability (dA).
Review: Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients
Comparison: 1 Maxillary distraction osteogenesis versus orthognathic surgery
Outcome: 2 Skeletal stability (dA)
Study or subgroup DO CO
Mean
Difference
Mean
Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
1 5 years post-operatively
Hong Kong Study 2002 to 2008 7 2.27 (4.44) 9 -2.53 (4.44) 4.80 [ 0.41, 9.19 ]
-10 -5 0 5 10
Favours CO Favours DO
Analysis 1.3. Comparison 1 Maxillary distraction osteogenesis versus orthognathic surgery, Outcome 3
Resonance - hypernasality.
Review: Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients
Comparison: 1 Maxillary distraction osteogenesis versus orthognathic surgery
Outcome: 3 Resonance - hypernasality
Study or subgroup DO CO Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI
1 4 months post-operatively (mean follow-up)
Hong Kong Study 2002 to 2008 3/11 4/11 0.75 [ 0.22, 2.60 ]
2 17 months post-operatively (mean follow-up)
Hong Kong Study 2002 to 2008 0/11 4/11 0.11 [ 0.01, 1.85 ]
0.5 0.7 1 1.5 2
Favours DO Favours CO
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Analysis 1.4. Comparison 1 Maxillary distraction osteogenesis versus orthognathic surgery, Outcome 4
Resonance - nasal emission.
Review: Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients
Comparison: 1 Maxillary distraction osteogenesis versus orthognathic surgery
Outcome: 4 Resonance - nasal emission
Study or subgroup DO CO Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI
1 4 months post-operatively (mean follow-up)
Hong Kong Study 2002 to 2008 0/11 2/11 0.20 [ 0.01, 3.74 ]
2 17 months post-operatively (mean follow-up)
Hong Kong Study 2002 to 2008 1/11 0/11 3.00 [ 0.14, 66.53 ]
0.1 0.2 0.5 1 2 5 10
Favours DO Favours CO
Analysis 1.5. Comparison 1 Maxillary distraction osteogenesis versus orthognathic surgery, Outcome 5
Velopharyngeal function - (no velopharyngeal incompetence or complete closure).
Review: Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients
Comparison: 1 Maxillary distraction osteogenesis versus orthognathic surgery
Outcome: 5 Velopharyngeal function - (no velopharyngeal incompetence or complete closure)
Study or subgroup DO CO Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI
1 4 months post-operatively (mean follow-up)
Hong Kong Study 2002 to 2008 6/10 8/11 0.83 [ 0.44, 1.54 ]
2 17 months post-operatively (mean follow-up)
Hong Kong Study 2002 to 2008 7/10 6/11 1.28 [ 0.65, 2.52 ]
0.1 0.2 0.5 1 2 5 10
Favours CO Favours DO
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Analysis 1.6. Comparison 1 Maxillary distraction osteogenesis versus orthognathic surgery, Outcome 6
Social Avoidance and Distress Scale (SADS).
Review: Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients
Comparison: 1 Maxillary distraction osteogenesis versus orthognathic surgery
Outcome: 6 Social Avoidance and Distress Scale (SADS)
Study or subgroup DO CO
Mean
Difference
Mean
Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
1 3 months post-operatively
Hong Kong Study 2002 to 2008 15 10.3 (6.24) 15 10.46 (8.7) -0.16 [ -5.58, 5.26 ]
2 12 months post-operatively
Hong Kong Study 2002 to 2008 15 9 (5.06) 15 9.58 (7) -0.58 [ -4.95, 3.79 ]
3 24 months post-operatively
Hong Kong Study 2002 to 2008 15 8.24 (5.66) 15 8.84 (7.09) -0.60 [ -5.19, 3.99 ]
-10 -5 0 5 10
Favours DO Favours CO
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Analysis 1.7. Comparison 1 Maxillary distraction osteogenesis versus orthognathic surgery, Outcome 7
Cultural-Free Self-Esteem Inventory (CFSEI) - general.
Review: Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients
Comparison: 1 Maxillary distraction osteogenesis versus orthognathic surgery
Outcome: 7 Cultural-Free Self-Esteem Inventory (CFSEI) - general
Study or subgroup DO CO
Mean
Difference
Mean
Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
1 3 months post-operatively
Hong Kong Study 2002 to 2008 15 12.8 (4.16) 15 15.08 (2.9) -2.28 [ -4.85, 0.29 ]
2 12 months post-operatively
Hong Kong Study 2002 to 2008 15 14.6 (2.7) 15 14.93 (3.22) -0.33 [ -2.46, 1.80 ]
3 24 months post-operatively
Hong Kong Study 2002 to 2008 15 15.09 (3.5) 15 14.92 (2.84) 0.17 [ -2.11, 2.45 ]
-10 -5 0 5 10
Favours CO Favours DO
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Analysis 1.8. Comparison 1 Maxillary distraction osteogenesis versus orthognathic surgery, Outcome 8
Satisfaction with Life Scale (SWLS).
Review: Maxillary distraction osteogenesis versus orthognathic surgery for cleft lip and palate patients
Comparison: 1 Maxillary distraction osteogenesis versus orthognathic surgery
Outcome: 8 Satisfaction with Life Scale (SWLS)
Study or subgroup DO CO
Mean
Difference
Mean
Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
1 3 months post-operatively
Hong Kong Study 2002 to 2008 15 23.52 (5.13) 15 24.01 (5.39) -0.49 [ -4.26, 3.28 ]
2 12 months post-operatively
Hong Kong Study 2002 to 2008 15 25.53 (4.36) 15 22.12 (5.5) 3.41 [ -0.14, 6.96 ]
3 24 months post-operatively
Hong Kong Study 2002 to 2008 15 26.95 (3.1) 15 24 (4.6) 2.95 [ 0.14, 5.76 ]
-10 -5 0 5 10
Favours CO Favours DO
A D D I T I O N A L T A B L E S
Table 1. Email contact with trial authors
Author Date Request Reply
Dr. Cheung
(Cheung 2006a; Chua 2010a;
Chua 2012a; Chua 2012b)
10.05.2015
and
22.12.2015
We would be grateful if you
could possibly provide further
information on the following:
1. We have identified five papers
you have authored that have rel-
evant data for the review. Please
could you confirm by return
whether these relate to one trial?
2. Was the randomisation done
using a random numbers table?
Study (Chua 2012b) states ‘sim-
ple randomisation procedures’
and it is not clear if this was a
random numbers table?
3.Whatmethod, if any, was used
to conceal allocation from par-
ticipants or personnel before the
Dr Cheung replied on 23 De-
cember 2015 that his five papers
related to one clinical trial where
participants were randomly as-
signed using a random numbers
table, and neither participants
nor the surgeon were blinded
The authors had calculated a
sample size of 30 for each group
(total = 60) sufficient to deter-
mine a difference of 1.22 mm on
skeletal replase between the two
surgical techniques at a power
of 80%. Assessment of stability
and soft tissue changes was based
on on lateral cephalographs.Dis-
tractors were no longer present at
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Table 1. Email contact with trial authors (Continued)
experiment started?
4. Was a pre-study sample size
calculation performed? If yes,
what was the power calculation?
5.Was the assessment of the out-
comes blind? Only paper (Chua
2010b) provides details about as-
sessors’ blinding.
6. What was the
number of patients randomised?
Study (2006a) reports 29 pa-
tients randomised, study (Chua
2010a) reports 47 patients ran-
domised, study (Chua 2010b)
47 randomised and only 22 anal-
ysed, study (Chua 2012a) 30
patients randomised and study
(Chua 2012b) 39 patients anal-
ysed. Should some be regarded as
nested trials?
6 months, 1-year and 2-year as-
sessment.
Dr Cheung reported that the to-
tal number of participants was
47, but that Cheung 2006a was
a preliminary study, and Chua
2010b, Chua 2012a and Chua
2012b analysed a smaller num-
ber because some participants re-
fused further nasoendoscopy
Dr. Chua
(Chua 2010b)
10.05.2015 Same as above, except question 5 No reply received
Dr. Shen
(Yu 2012)
28.12.2015
and
02.07.2018
Your studymay be eligible for in-
clusion in our review. In order
to definitely decide on this, we
would be grateful if you could
possibly provide us further infor-
mation on the following issues:
1. Is your study a Randomized
Controlled Trial? If yes, which
was the exactmethodof random-
ization ?
2. Did you use any methods for
allocation concealment?
3. Was a pre-study sample size
calculation performed? If yes,
could you please provide us with
the power calculation?
4.Was the assessment of the out-
comes blind?
No reply received
Dr. Cheung and
Dr. Samman
(Chanchareonsook 2007)
21.04.2016 I wanted to check with you how
the paper attached
(Chanchareonsook 2007) relates
to the study described below (
HongKong Study 2002 to2008)
. The review authors have as-
sumed it is part of the same trial
Dr Samman replied on 18 May
2016 to say that he was unsure
about the cohort but he con-
sidered it the same study, and
that the Chanchareonsook 2007
paper was an early evaluation
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Table 1. Email contact with trial authors (Continued)
but there are 7 participants who
are younger than 16 while in the
main study it seemed that 16 was
the lower age limit
of speech outcome results at 3
months, with the other papers as-
sessing outcomes at longer-term
follow-up
Dr. Khader
(Khader 2014)
02.07.2018 There is a study of you that may
be eligible for inclusion in our
review. In order to definitely de-
cide on this, wemust know if this
study is on progress or if it has
find its way for publication
No reply received
A P P E N D I C E S
Appendix 1. Cochrane Oral Health’s Trials Register search strategy
#1 (cleft* and (palat* or lip* or maxilla* or oral or orofacial or alveolar)):ti,ab
#2 (harelip* or “hare lip*” or hare-lip*):ti,ab
#3 (hypoplas* and maxilla*):ti,ab
#4 (maxilla* and (defect* or abnorm* or malform*)):ti,ab
#5 (alveolar* and (defect* or abnorm* or malform*)):ti,ab
#6 (palate* and (defect* or abnorm* or malform*)):ti,ab
#7 (lip* and (defect* or abnorm* or malform*)):ti,ab
#8 UCLP or CLP:ti,ab
#9 (palatopharyngeal and (dysfunction* or insufficien* or incomplet*)):ti,ab
#10 (velopharyngeal and (dysfunction* or insufficien* or incomplet*)):ti,ab
#11 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10
#12 (callotasis):ti,ab
#13 (distract* and osteogene*):ti,ab
#14 (maxilla* and distract*):ti,ab
#15 #12 OR #13 OR #14
#16 (orthognathic* and surg*):ti,ab
#17 (convention* and osteotom*):ti,ab
#18 (“le fort”):ti,ab
#19 (LF1):ti,ab
#20 (maxilla* and (surg* or osteotom* or reposition* or re-position* or section* or advanc*)):ti,ab
#21 (cleft* and (surg* or osteotom*)):ti,ab
#22 (mandib* and (setback* or set-back* or “set back*” or surger* or surgical*)):ti,ab
#23 #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22
#24 #15 AND #23
#25 #11 AND #24
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Appendix 2. The Cochrane Central Register of Controlled Trials (CENTRAL) search strategy
#1 [mh ˆ“cleft lip”]
#2 [mh ˆ“cleft palate”]
#3 [mh ˆ“mouth abnormalities”]
#4 [mh “velopharyngeal insufficiency”]
#5 (cleft* near/5 (palat* or lip* or maxilla* or oral or orofacial or alveolar))
#6 (harelip* or hare-lip* or “hare lip*”)
#7 (hypoplas* and maxilla*)
#8 (maxilla* near/5 (defect* or abnorm* or malform*))
#9 (alveolar near/5 (defect* or abnorm* or malform*))
#10 (palate* near/5 (defect* or abnorm* or malform*))
#11 (lip* near/5 (defect* or abnorm* or malform*))
#12 (UCLP or CLP):ti,ab
#13 (velopharyngeal near/5 (dysfunction* or insufficien* or incompet*))
#14 (palatopharyngeal near/5 (dysfunction* or insufficien* or incompet*))
#15 {or #1-#14}
#16 [mh ˆ“Distraction osteogenesis”]
#17 (distract* near/5 osteogene*)
#18 callotasis
#19 (maxilla* near/5 distract*)
#20 {or #16-#19}
#21 [mh ˆ“Orthognathic surgical procedures”]
#22 [mh ˆ“Orthognathic surgery”]
#23 [mh “Le Fort osteotomy”]
#24 (orthognathic* near/5 surg*)
#25 (convention* near/5 osteotom*)
#26 “Le Fort”
#27 LF1:ti,ab
#28 (maxilla* near/5 (surg* or osteotom* or reposition* or re-position* or section* or advanc*))
#29 (cleft and (surg* or osteotom*))
#30 (mandib* and (setback* or set-back* or “set back*” or surger* or surgical*))
#31 {or #21-#30}
#32 #20 and #31
#33 #15 and #32
Appendix 3. MEDLINE Ovid search strategy
1. Cleft lip/
2. Cleft palate/
3. Mouth abnormalities/
4. exp Velopharyngeal insufficiency/
5. (cleft$ adj5 (palat$ or lip$ or maxilla$ or oral or orofacial or alveolar)).mp.
6. (harelip$ or “hare lip$” or hare-lip$).mp.
7. (hypoplas$ and maxilla$).mp.
8. (maxilla$ adj5 (defect$ or abnorm$ or malform$)).mp.
9. (alveolar$ adj5 (defect$ or abnorm$ or malform$)).mp.
10. (palate$ adj5 (defect$ or abnorm$ or malform$)).mp.
11. (lip$ adj5 (defect$ or abnorm$ or malform$)).mp.
12. (UCLP or CLP).ti,ab.
13. (velopharyngeal adj5 (dysfunction$ or insufficien$ or incompet$)).mp.
14. (palatopharyngeal adj5 (dysfunction$ or insufficien$ or incompet$)).mp.
15. or/1-14
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16. Distraction osteogenesis/
17. (distract$ adj5 osteogene$).mp.
18. callotasis.mp.
19. (maxilla adj5 distract$).mp.
20. or/16-19
21. Orthognathic surgical procedures/
22. Orthognathic surgery/
23. Le Fort Osteotomy/
24. (orthognathic adj5 surg$).mp.
25. (convention$ adj5 osteotom$).mp.
26. “le fort”.mp.
27. LF1.ti,ab.
28. (maxilla$ adj5 (surg$ or osteotom$ or reposition$ or re-position$ or section$ or advance$)).mp.
29. (cleft and (surg$ or osteotom$)).mp.
30. (mandib$ and (setback$ or set-back$ or “set back$” or surger$ or surgical$)).mp.
31. or/21-30
32. 20 and 31
33. 15 and 32
Appendix 4. Embase Ovid search strategy
1. Cleft lip/
2. Cleft palate/
3. Palatopharyngeal incompetence/
4. (cleft$ adj5 (palat$ or lip$ or maxilla$ or oral or orofacial or alveolar)).mp.
5. (harelip$ or “hare lip$” or hare-lip$).mp.
6. (hypoplas$ and maxilla$).mp.
7. (maxilla$ adj5 (defect$ or abnorm$ or malform$)).mp.
8. (alveolar$ adj5 (defect$ or abnorm$ or malform$)).mp.
9. (palate$ adj5 (defect$ or abnorm$ or malform$)).mp.
10. (lip$ adj5 (defect$ or abnorm$ or malform$)).mp.
11. (UCLP or CLP).ti,ab.
12. (velopharyngeal adj5 (dysfunction$ or insufficien$ or incompet$)).mp.
13. (palatopharyngeal adj5 (dysfunction$ or insufficien$ or incompet$)).mp.
14. or/1-13
15. Distraction osteogenesis/
16. (distract$ adj5 osteogene$).mp.
17. callotasis.mp.
18. (maxilla adj5 distract$).mp.
19. or/15-18
20. Orthognathic surgery/
21. Maxilla osteotomy/
22. (orthognathic adj5 surg$).mp.
23. (convention$ adj5 osteotom$).mp.
24. “le fort”.mp.
25. LF1.ti,ab.
26. (maxilla$ adj5 (surg$ or osteotom$ or reposition$ or re-position$ or section$ or advance$)).mp.
27. (cleft and (surg$ or osteotom$)).mp.
28. (mandib$ and (setback$ or set-back$ or “set back$” or surger$ or surgical$)).mp.
29. or/20-28
30. 19 and 29
31. 14 and 30
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This subject search was linked to an adapted version of the Cochrane Centralised Search Project filter for identifying RCTs in Embase
Ovid (see http://www.cochranelibrary.com/help/central-creation-details.html for information:)
1. Randomized controlled trial/
2. Controlled clinical study/
3. Random$.ti,ab.
4. randomization/
5. intermethod comparison/
6. placebo.ti,ab.
7. (compare or compared or comparison).ti.
8. ((evaluated or evaluate or evaluating or assessed or assess) and (compare or compared or comparing or comparison)).ab.
9. (open adj label).ti,ab.
10. ((double or single or doubly or singly) adj (blind or blinded or blindly)).ti,ab.
11. double blind procedure/
12. parallel group$1.ti,ab.
13. (crossover or cross over).ti,ab.
14. ((assign$ or match or matched or allocation) adj5 (alternate or group$1 or intervention$1 or patient$1 or subject$1 or partici-
pant$1)).ti,ab.
15. (assigned or allocated).ti,ab.
16. (controlled adj7 (study or design or trial)).ti,ab.
17. (volunteer or volunteers).ti,ab.
18. trial.ti.
19. or/1-18
20. (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or humans).ti.)
21. 19 not 20
Appendix 5. LILACS BIREME Virtual Health Library search strategy
(Mh “cleft lip” or “cleft lip$” or “labio$ leporino” or “fenda labial$” or Mh “cleft palate” or “cleft palate$” or “fisura del paladar$” or
“fissura palatina$”) [words] and (Mh “osteogenesis, distraction” or “distraction osteogenesis” or “maxillary distraction” or “osteogénesis
por distracción” or “osteogênese por distração”) [words] and (Mh “orthognathic surgery” or surgery or surgical or cirugía or cirurgia)
[words]
Appendix 6. US National Institutes of Health Ongoing Trials Register (ClinicalTrials.gov) and the
WHO International Clinical Trials Registry Platform search strategy
cleft AND osteogenesis AND surgery
cleft AND distraction AND surgery
cleft AND osteogenesis AND osteotomy
cleft AND distraction AND osteotomy
WH A T ’ S N E W
Last assessed as up-to-date: 15 May 2018.
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Date Event Description
2 July 2018 New citation required but conclusions have not changed No new randomised controlled trials identified
15 May 2018 New search has been performed Search updated
Studies that had been awaiting classification have now
been excluded
C O N T R I B U T I O N S O F A U T H O R S
• Dimitrios Kloukos was responsible for designing, co-ordinating and updating this review and will be responsible for further
updating of this review.
• Dimitrios Kloukos and Piotr Fudalej were responsible for screening search results, screening retrieved papers against inclusion
criteria, extracting data from papers, and data collection for the review.
• Dimitrios Kloukos, Piotr Fudalej and Patrick Sequeira-Byron were responsible for appraising the quality of papers and for data
analysis.
• All review authors contributed to analysis and interpretation of the data, and to writing the review.
D E C L A R A T I O N S O F I N T E R E S T
Dimitrios Kloukos: none known
Piotr Fudalej: none known
Patrick Sequeira-Byron: none known
Christos Katsaros: none known
The participating review authors declare that there is no financial conflict of interest and that they do not have any associations with
industry regarding the subject of this review.
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External sources
• Cochrane Oral Health Global Alliance, Other.
The production of Cochrane Oral Health reviews has been supported financially by our Global Alliance since 2011 (
oralhealth.cochrane.org/partnerships-alliances). Contributors over the past year have been the American Association of Public Health
Dentistry, USA; AS-Akademie, Germany; the British Association for the Study of Community Dentistry, UK; the British Society of
Paediatric Dentistry, UK; the Canadian Dental Hygienists Association, Canada; the Centre for Dental Education and Research at All
India Institute of Medical Sciences, India; the National Center for Dental Hygiene Research & Practice, USA; New York University
College of Dentistry, USA; and the Swiss Society for Endodontology, Switzerland.
• National Institute for Health Research (NIHR), UK.
This project was supported by the NIHR, via Cochrane Infrastructure funding to Cochrane Oral Health. The views and opinions
expressed herein are those of the authors and do not necessarily reflect those of the Systematic Reviews Programme, NIHR, NHS or
the Department of Health.
D I F F E R E N C E S B E TW E E N P R O T O C O L A N D R E V I E W
1. We planned in the protocol that studies involving participants 15 years old or older would be eligible for inclusion in this review.
The study we have included reported in one article that two participants were younger than 15 years old (one was 13 years old and
one was 14) (Chanchareonsook 2007) (despite reporting in other papers that the lower end of the age range was 16 years). We did not
exclude the study on this basis as the vast majority of participants were within the age range specified and the review team considered
that this would not affect the direction of the results or the effect estimates overall.
2. Minor edits were made to the Background section of the review.
3. A ’post hoc’ decision was made regarding the definition of short- and long-term outcomes. ’Short term’ were considered the outcomes
evaluated in the first year postoperatively. Those occurring thereafter were considered as long term.
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